One objective of the spent fuel test in Climax Stock granite (SFTC) is to correctly model the thermal transport, and the changes in the stress field and accompanying displacements from the application of the thermal loads. We have chosen the ADINA and ADINAT finite element codes to do these calculations.
INTRODUCTION
A test of retrievable dry geologic storage of spent fuel assemblies from an operating commercial nuclear reactor is underway at the Nevada Test Site (NTS) of the U.S. Department of Energy (DOE). This generic test is located 420 m below the surface in the Climax granitic stock. Eleven canisters of spent fuel approximately 2.3 years out of reactor core will be emplaced in the floor of a storage drift along with six electrical simulator canisters, and their effects will be compared. Two adjacent drifts will contain electrical heaters, which will be operated to simulate within the test array the thermal field of a large repository. This project, generally referred to as the Spent Fuel Test-Climax granite or SFTC, is part of the DOE Nevada Nuclear Waste Storage Investigations, which are managed by the Nevada Operations Office of the DOE. The Lawrence Livermore Laboratory (LLL) is responsible for the technical direction of the test.
During the test, thermomechanical data will be obtained which may ultimately be used in designing a spent fuel repository in granite. The SFTC will be instrumented with temperature, stress, and displacement gages. During the tine of the test, the spent fuel drift and the two side drifts will be ventilated.
METHOD
One objective in the SFTC is to correctly model thermal transport, and displacements and changes in the stress field resulting from application of the thermal loads. Solving heat flow problems of this type requires a code with conduction, radiation, and ventilation capabilities. We have chosen two 2 finite element codes: ADINA, a displacement and stress analysis code, and ADINAT, a compatible heat-transfer code. That is, ADINAT produces tempera ture histories for each node in a finite element mesh used with the ADINA calculation.
A problem, however, is that although radiative heat transfer occurs between floor, walls, and roof of the SFTC drifts, the present version of the ADINAT code allows transfer only external to the boundary of the calculation mesh. Heat loss to the ventilation air in the drift is also not directly available in the code. 4 We have modeled heat transfer processes for ADINAT from TRUMP, a multi-dimensional, finite-difference computer code that correctly models radiative heat transport between the drift surfaces, conductive and convective thermal transport to and through the air in the drifts, and including the mass flow of the air. Unfortunately, a convenient mesh for a TROMP calculation cannot be used directly in a thermal-mechanical ADINA calculation.
The method devised to enable ADINAT to model internal radiative heat transport and the effects of ventilation requires that, in each drift, all the side nodes be connected to a central node. We made the input to the ADINAT and TRUMP calculations (Table 1) where T and T are the rock surface and air temperature, respectively.
The (dimensional) factor "a" is dependent on the physical properties of air, 2 4^'3 and at 300 K has a value of 1.5 W/m K-(see Appendix A). The heat flow (q) from the rock to the air is then given by
where A is the surface area of the rock being considered. 
